The facts described by Happold &'Hoyle [1936] and Evans et al. [1941] can be concisely stated as follows:
additiQn of either phenylalanine or tyrosine in certain stoichiometrical relationships to the tryptophan present. This completion of the inhibition by these amino-acids is specific. The problem therefore resolves itself into two questions, (a) the actual mechanism of the glucose inhibition, and (b) the part played by these specific amino-acids.
We have attempted to throw some light upon the glucose inhibition by using either: (a) Complex media like bouillon or a casein-digest medium where the necessary amino-acids are present in ample quantity.
(b) Fildes synthetic medium together with the addition of the requisite amount of phenylalanine or tyrosine.
Effects of possible dissimilation products of glucose on indole production Incomplete evidence supports the following scheme of the probable pathways of dissimilation of glucose Thus, Tikka [1935] showed that. when Willstatter [1940] claims to have.shown that if glucose is added to a suspension of yeast cells, it disappears from solution and is built up into a polysaccharide (glycogen) inside the yeast cell. Only after this process, taking about 10 min., does fermentation (CO2 production) begin. Whether or not this happens with coli cells is not known, but it appears likely from our findings [Evans et at. 1941] , since a tryptophanase system reappears in E. coli cells grown on complex glucose-containing medium always after a definite lag period. This lag we assume is related to the metabolism of stored carbohydrate.
Hanes [1940] showed that glucopyranose-I-phosphate (Cori ester) The enzymic phosphorylation of glucose in position l has still to be demonstrated, if it is to be accepted as an internmediary in glycogen synthesis, although there is no doubt that yeast, muscle and liver can all utilize glucose for fdrmation of glycogen.
It seems reasonable to suppose that a similar mechanism obtains for the bacterial dissimilation of carbohydrates. In order to gain some insight into the mechanism of the inhibition due to glucose, we have prepared all the known phosphorylated-hexose intermediates to see which, if any, of these can exert a similar inhibition.
EXPERIMENTAL

Hexosephosphates
Cori ester (glucopyranose-l-phosphate). The white amorphous Ba salt (prepared by the method of Cori et al. [1937] Embden ester. This ester was prepared enzymically from starch by the methods of Ostern et at. [1936] and Kendal & Stickland [1938] . The Embden ester so produced had a P content of 7-8 %; calc. 7*84 % . The Embden ester is not a pure substance but a mixture of glucose-fructose-and mannose-6-phosphates.
Harden Fildes's medium contained lactate as sole source of carbon except for the tryptophan essential to the reaction. We have added phenylalanine to 1 % and our tryptophan level has never exceeded 0.5 %. We have compared rates of growth and of indole formation in such media-with and without lactate (M/2-M/25) and with the substitutions of (M/12.5-M/25) formate, acetate, pyruvate and succinate for the lactate.
The results with these substrates do not advance our knowledge but there is delay in the onset of indole production when pyruvate M/12.5 is used and this effect is less marked at lesser concentrations. A similar effect with formate is less remarkable in that it can be correlated with a marked lag in the development of the logarithmic phase of growth of the organism.
Numerous experiments performed with the three -hexosephosphate esters and glucose confirm that hexosediphosphate retards growth but not indole formation. The initial rate of growth with the two monophosphoric esters is generally less rapid than with the control medium and this is markedly true of the Corn ester. The rate of acid production and of disappearance from the media of these two esters is also less rapid than is that of glucose; this is especially true of the Cori ester, which in 7 days was reduced by 80 % (68.85 mg., as glucose, to 1398 mg.) whereas a similar quantity of glucose disappeared entirely in 36 hr.
In this particularly we would draw attention to the fact that whilst Cori ester = glycogen, is a demonstrable-biological reaction, there is no evidence for a direct Embden ester -+ glycogen, change. The results can be amply accounted for by the differences in the rate of utilization of the carbohydrate derivatives involved. The third group of sugars is particularly interesting since we have an intense fermentation without inhibition of the indole production (mannose is at least as rapidly fermented as glucose). A common structural clue to this difference in-action between. groups II and III is not apparent. This difference in action between sugars in groups II and III is further support to the evidence previously presented [Happold & Hoyle, 1936] that the failure of indole production in glucose peptone water cannot be ascribed to competitive removal from the medium, by the glycolytic system, of a coenzyme factor essential to the tryptophanase system.
The effect of inhibitors of carbohydrate metabolism upon the production of indole Fildes's [1938] medium and bouillon, both with and without glucose (1 %), were used. Na2SO3 and NaF (M/100) did not inhibit indole production in the control media nor prevent the inhibition of indole production in the glucose cultures. Phloridzin was equilly ineffective, whilst sodium iodoacetate prevented all growth. The results with glyceraldehyde are presented in Table 2 . The glyceraldehyde does not affect the pH of the bouillon cultures. It will be obs6ryed that glyceraldehyde prevents growth of the organisms at M/IOO concentration, at a lesser concentration it inhibits indole formation without affecting growth and at still weaker concentrations is without any action. At 72, but not at 48, hr. the bouillon+ glyceraldehyde (M/500) shows indole formation. These TRYPTOPHANASE-TRYPTOPHAN REACTION.. V 10 ml. of suspension + 10 ml. NaCl-phosphate buffer + 1 ml. inhibitor + 1 mg. tryptophan in 0-2 ml. were mixed in each flask and incubated at 37°. Indole determinations were made on 2 ml. samples, but are represented as the total amounts which would be present in the intact flask at the time of sampling. 
The effect with glyceraldehyde is thus definite but not permanent as with toluene. When active tryptophanase suspensions were incubated for 10 min. with M/100 glyceraldehyde and then tested against tryptophan there was some loss of activity (11-15%); when subjected to the action of M/20 glyceraldehyde the preparation was inactivated. There is thus no guarantee that the increased delay in indole production by cells grown in the presence of glucose and treated with glyceraldehyde is not due to direct action upon the-tryptophanase system. That the iodoacetate effect is also non-permanent is shown 
When the concentration of iodoacetate is further reduced to M/333 indole formation is quickened and enhanced.
The effect of K+ on tryptophanase regeneration in glucose agar cells Pulver & Verzar [1940] suggest that the yeast cell respiring in the presence of glucose and salts first builds up the glucose into a polysaccharide (probably glycogen) before metabolizing the carbohydrate. The first phase it is suggested is associated with an absorption of K+ from the medium, whilst during active fermentation K+ is released from the cells into the surrounding medium.
The lag period in indole production which occurs when the washed cells of B. coli, grown in glucose agar, are placed in contact with tryptophan, had all the appearance of an intimate relationship with the breakdown of stored carbohydrate. Consequently tests were made on the effect of K and Na ions on the rate of recovery of indole production.
Cells grown on glucose bouillon agar for 18 hr. were washed off with sterile water, resuspended in M/20 sodium phosphate buffer and divided. One half was diluted 1/9 with 0.5 % NaCl (NaCl concentration 0 45 % , Na phosphate M/200) and the other half with 0 5 % KCI (KCI 0 45 %, Na phosphate M/200). They were again washed in the centrifuge and the deposited cells' suspended again in these mixtures to which was added tryptophan so that there would be 100,ug. to every 5 ml. They were incubated at 37°. No indole was produced in either series up to 90 min. The results were as follows:
Indole, ,ug./5 ml. [1937] have shown that freshly prepared glyceraldehyde inhibits glycolysis of glycogen in muscle extract in the same way as glucose does, the inhibition occurring at the stage glycogen = Cori ester.
Stickland [1941] has shown that inhibition of the conversion of glucose into Cori ester occurs with the monomeric form. The preparations of glyceraldehyde used in our experiments were in the dimeric form, or predominantly so, and the results here reported might be explained by the inability of the tryptophanase system to function while glycolysis is occurring in the cell.
Iodoacetate it is claimed inhibits the reaction triosephosphate = 3-phosphoglycerate, i.e. the first oxidation process in the glycolytic system: from the present experiments it would appear that interference in the glycolysis at this stage also blocks the recovery of tryptophanase action, neither is this recovery hastened in the-presence of excess of cozymase. According to Adler et al. [1938] the action of the iodoacetate is upon the triose dehydrogenase itself.
The ineffectiveness of fluoride and sulphate as well as the results of experiments using lactate, pyruvate, formate etc., as energy sources in growth experiments, indicates quite definitely that the secondary oxidation systpm in glucolysis is without action upon the inhibition of tryptophanase action by the organism.
The inhibitory action upon the growth of B. coli of the presence of the hexosephosphates was surprising as was the fact that whilst the two monophosphates were fermented the rate was slower than with glucose, this was especially true of the Cori ester. The inhibition of indole production in cultures was less marked with these esters than with glucose, but until something is known of their rate of absorption as compared with that of the unphosphorylated carbohydrate, the results shed no new light upon the problem.
We must again stress that the tryptophanase system is adaptive and that the previous nutritional history of the cell during growth determines its activity. The combined action )of the glucose and phenylalanine is only effective whilst the cells are still growing, they are without action upon the preformed tryptophanase system of suspensions which are still viable.
